The effect of graded levels of Vernonia amygdalina leaf meal (VALM) on serum lipid profile of broiler finisher chickens was studied. A total of 144 Marshal brooded broilers weighing 500 -610g were randomly distributed into 4 groups of 36 birds each and assigned to 0%, 5%,10% and 15% levels of VALM in a study that lasted for 28 days. The serum total cholesterol, triglycerol, High-density lipoprotein cholesterol (HDL-C) and Low-density lipoprotein cholesterol (LDL-C) levels were determined from blood samples at the end of the study. The serum concentration of cholesterol was significantly (p<0.05) higher in the control when compared to the treated groups. The treatment with V. amygdalina at 5%, 10% and 15% reduced the cholesterol concentration by 8.90, 13.33 and 26.67% respectively. Also there existed significant (p<0.05) higher concentrations of triglycerol and low-density lipoprotein cholesterol (LDL-C) in the control group. The percentage reduction in triglycerol levels is 20.00, 40.00 and 46.66% respectively for treatments B (5% VALM), C (10 VALM and D(15% VALM). However, there was no significant (p>0.05) in the concentration of high-density lipoprotein cholesterol (HDL-C) in both the control and the treated groups. While the inclusion of V.amygdalina reduced the levels of cholesterol and triglycerol at all levels to some extent, it further increased the levels of the HDL-C numerically at all levels of inclusion. These findings may be of clinical importance to individuals at risk of cardiovascular disease.
INTRODUCTION
Several factors such as lifestyle, a diet rich in cholesterol, age and hypertension, have been reported to cause heart failure (Schaefer et al., 1995) , high levels of cholesterol, particularly LDL cholesterol, are mainly responsible for hypercholesterolemia (Krieger, 1998) . It is known that hypercholesterolemia is risk factor for cardiovascular diseases (CVD) such as atherosclerosis and myocardial infection, which is a common cause of mortality and morbidity (Wald and Law 1995; Krieger, 1998) . Recently, hypercholesterolemia has been associated with enhanced oxidative stress related to increase lipid peroxidation (Adaramoye et al., 2005) . Increased generation of oxidized LDL is a major factor in the vascular damage associated with high cholesterol levels (Pritchard et al, 1995) . Hence, the inhibition of oxidative stress under hypercholesterolemic conditions is considered to be an important therapeutic approach and efforts have been made to identify the antioxidative functions of various medicinal plants (Hu et al, 2006; Tomotake et al, 2006; Visavadiya and Narasimhacharya, 2007) .
The use of plant extracts in managing various disorders is currently common place (Philip and Cephas, 1997) . Many plant materials are also in current use as supplements (Block et al, 2007) . Sometimes the aim is to lower the levels of some markers of disease states in order to improve health conditions (Ojiako and Nwanjo, 2009 ). An example may be found in the use of substances that lower the cholesterol level in the system.Many studies indicate that lowering the serum cholesterol may prevent, control and even reverse artherosclerosis and coronary heart disease. Low triacylglycerol and lowdensity lipoprotein cholesterol (LDL-C) levels or high density lipoprotein cholesterol (HDL-C) levels are desirable health outcomes known to have resulted from the use of some plant materials (Ojiako and Nwanjo, 2009) .
Vernonia amygdalina (Compositae) is one of the edible vegetables in Nigeria and other parts of African sub region (Igbakin, 2009) . As a vegetable it contains anti-nutrient substances like alkaloids, saponins and flavones that have medicinal properties (Germaniel and Akah, 1996; Nwafor and Akah, 2001) . Other physiologically active compounds isolated from this plant include sequiterpene lactones -vernodaline and vernomyelin, asterol -7, 24 (28) -stigma astadiene -3a-ol; toxic cardenolides and saponin (Igbakin, 2009) . All these components have been proved to have physiological and metabolical effects on the body system. In Nigeria where the plant is found in abundance, it performs both medicinal and nutritive functions, it is used in the preparation of soup, prevention of malaria fever, elimination of worms, treatment of stomach upset, induction of fertility in barren women and treatment of diabetic mellitus (Kafaru, 1994) and hyperlipidemia (Adaramoye et al., 2008) .
Given the traditional medicinal and domestic uses of V. amygdalina, there is need for elaborate physiological and biochemical aspects of the plant. The present communication describes the effects of this ethnic drug source on the serum lipid profile of broiler chickens
MATERIALS AND METHODS
The experiment was conducted at the poultry section of the Rivers State University of Science and Technology, Teaching and Research Farm in Port Harcourt, South -South of Nigeria. A total of 144 Marshal brooded broiler weighing 500 -610g were used in a study that lasted for 28 days. The birds were housed in a deep litter with wood shavings as litter material. Before the arrival of the birds, the pens were cleaned, washed and disinfected. The V. amygdalina leaves used were harvested from the cut branches of the shrub within the environment of Agip Estate; Port Harcourt Local Government Area in Rivers State, South-south of Nigeria. The leaves were spread and air-dried for 60 days and sun-dried for one additional day to ensure perfect drying, milled and packed in jute bags.The birds were divided into 4 groups of 36 birds each. Each treatment group was further subdivided into 3 replicates of 12 birds each in a Completely Randomized Design (CRD). The birds were assigned to 0%, 5%, 10% and 15% levels of VALM representing treatments A, B, C and D respectively. The experimental diets consisted of the following: Steel and Torrie (1980) and Means were partitioned where necessary using Duncans New Multiple Range Test (DNMRT) as outlined by Obi (1990) . While the inclusion of V.amygdalina reduced the levels of cholesterol and triglycerol at all levels to some extent, it further increased the levels of the HDL-C numerically at all levels of inclusion.
RESULTS AND DISCUSSION
Lipid profile (which involves levels of total cholesterol, HDL, LDL and triglycerol) serve as diagnostic indices in conditions such as chronic obstructive jaundice, hepatitis, coronary heart disease and atherosclerosis. Hyperlipidaemia is one of the risk factors for coronary heart disease while cholesterol is the major lipid constituent of atherosclerotic plaque (Ekpo et al., 2007) . The use of V. amygdalina significantly lowered the cholesterol and triglycerol profiles of the broiler chickens indicating that the use of the plant will not likely contribute to any disease associated with hyperlipidaemia. The elevated levels of triglycerol and cholesterol obtained in the broiler chickens not administered V. amygdalina leaf meal are in line with the findings of Adaramonye et al., (2005) ; Yokozawa et al (2006) ; Ekpo et al., (2007) and Adaramonye et al (2008) .
The results suggest that VALM reduced the triglyceride biosynthesis and favour the re-distribution of cholesterol among the lipoprotein molecules. This observation is consistent with the findings of Ojiako and Nwanjo (2009) in which V. amygdalina significantly attenuated the hepatic triglyceride and LDL cholesterol levels of streptozotocin diabetic rats.
In the present study the use of V. amygdalina leaf meal in all the levels numerically increased the HDLCholesterol. One of the crucial risk factors for cardiovascular disease (CVD) includes a low level HDL-Cholesterol. The association between a low level of HDL-cholesterol and an increased risk of CVD has been well established through epidemiological and clinical studies (Assmann and Gotto, 2004) . It is known that low level of HDLCholesterol plays a direct role in the atherogenic process; therapeutic intervention to raise HDLcholesterol together with other risk factors is widely encouraged. From this study, incorporation of V. amygdalina into finisher broiler diets numerically elevated HDL-cholesterol, indicating its promising protective role against CVD. The protective roles of HDL cholesterol from CVD have been suggested to occur in various ways (Nofer et al, 2002) . HDL exerts part of its anti-atherogenic effect by counteracting LDL oxidation and recent studies also showed that HDL promotes the reverse cholesterol transport pathway, by inducing an efflux of excess accumulated cellular cholesterol and prevents the generation of an oxidatively modified LDL (Yokozawa et al, 2006) . From our study, V. amygdalina may probably have played the anti-atherogenic role through the elevation of HDL cholesterol. LDLcholesterol is another primary target of CVD riskreduction therapy (Kwiterovich, 1997) . In this study, the incorporation of V. amygdalina at all levels significantly lowered LDL-cholesterol levels. Excess LDL-cholesterol can be deposited in the blood vessel walls and becomes a major component of atherosclerotic plaque lesions (Adaramoye et al; 2008) . Therefore, plasma LDL-cholesterol level may be used in monitoring the treatment of patients with elevated blood cholesterol levels (Adaramoye et al; 2008) . In our findings V. amygdalina elicited beneficial effects by lowering the levels of cholesterol including the LDL of the broiler finisher chickens.
Evidence from this study confirms the lipid-lowering effects of V. amygdalina. The medicinal properties of this plant have been attributed to the biochemicals resident in the plant. It is clear from this study that this plant owe its lipid-lowering properties to its selective chemical composition, and that proper knowledge of the proximate composition, phytochemical and micro-nutrient composition is fundamental to understanding the mode/mechanism of anti-atherogenic action of this plant. Further studies are therefore warranted to identify the exact component in V. amygdalina responsible for the observed effect and such component may be a candidate for use as a prophylactic agent against hypercholesterolemia. 
